Abstract Background It has been shown that as immigrants' length of residence increases, so does their weight. However, little is known about factors associated with
Introduction
Asian American/Pacific Islanders (AAPI) are one of the fastest growing immigrant populations in the US in recent years [1] . According to the 2000 Census data, more than half (51%) of the Asian population lived in just three states: California, New York, and Hawaii. Asian Americans mainly resided in coastal and/or urban metropolitan areas. Moreover, with a population of 2.7 million, Chinese Americans represented the largest Asian subgroup in the US [1] . In major cities such as New York City, Chinese Americans constitute the single largest Asian subgroup [2] .
Chinese generally have a low prevalence of being overweight and/or obese. For example, according to recent results from a nationally representative sample of over 15,000 Chinese adults, the mean BMI and obesity prevalence for men were 23.1 kg/m 2 and 2.8%, respectively, and 23.5 kg/m 2 and 5.0%, respectively, for women [3] . However, there is evidence to suggest that changes in socioeconomic conditions and urbanization in China have resulted in a rapid rise in obesity levels [4, 5] .
Extant literature has suggested that immigrants, in general, have a healthier body weight than the US-born population. For example, according to a study using data from the 2000 National Health Interview Survey found that 16% of immigrants compared with 22% of US-born individuals surveyed were obese [6] . However, as immigrants' length of residence increases, so does their weight [6] [7] [8] [9] . Prior literature has shown that the prevalence of obesity among immigrants who had lived in the US for at least 15 years approached that of US-born adults [6] .
Potential factors that are associated with obesity, such as diet, physical activity, lifestyle, body image, and acculturation have rarely been examined in AAPI populations [10] . Literature on beliefs and attitudes related to obesity risk and its prevention in Chinese Americans is even rarer [11] .
With the prevalence of obesity reaching epidemic proportions in various ethnic/racial populations in the US [12] , it is important to examine the magnitude of change in weight status, and the effect of the length of residence on BMI among Chinese Americans, a group that has not been studied extensively. The aim of this paper is twofold: (1) to assess the weight status of a representative sample of Chinese American adults living in New York City, and (2) to determine the association between length of residence, acculturation and weight status among this group.
Methods

Study Design
The study design was cross-sectional, and used baseline data collected from a multi-stage probability sample of Chinese Americans residing in two communities in New York City: Flushing, Queens, and Sunset Park, Brooklyn. This is the largest probability-based sample of Chinese Americans focused on health in the US with 2,537 participants aged 18-75 years.
Data Sources and Sample Selection
A detailed description of the data source and sample selection methods is reported elsewhere [13, 14] . Briefly, eligible households were obtained from the Flushing and Sunset Park white pages, using a list of 867 unique Chinese surname spellings identified in consultation with Chinese linguists. A stratified systematic sampling procedure was applied by zip code to list all households, resulting in a sample frame of households representative of each community. Individuals within households were selected as eligible sample participants. Sample data were weighted to account for unequal probabilities of sample selection and non-response.
Trained bilingual interviewers conducted interviews in English, Mandarin, Cantonese, Fukinese, and other dialects. Of the 2,537 surveys conducted, approximately 77% of the questionnaires (n = 1,955) were completed as inperson household-based interviews, and 23% were done by telephone. The change in survey mode from in-person to telephone was tested in the analysis and had an insignificant effect on the results.
Questionnaire
The questionnaire development was informed by focus group results. Questions were adapted from validated national health and tobacco survey instruments. The final survey was translated into Chinese, back-translated, and pilot-tested to account for any inconsistencies. The 110-item survey gathered information on health status, access to care, chronic conditions, and other health indicators including physical activity, self-reported weight and height, tobacco use, and alcohol consumption.
Data Analyses
Data were analyzed using STATA version 8.0 [15] . After excluding participants with missing weight or height values, data from 2,342 participants were used in this analysis. ANOVA, t-test, and chi-square statistics were used to detect statistical significance (P \ 0.05).
Results
The overall mean body mass index (BMI = kg/m 2 ) was 22.81 (see Table 1 ). Older participants and those who had a lower educational level had a significantly higher BMI than individuals who were younger and had more education (P \ 0.005). These results were observed among the women only. Regarding the relationship between marital status and BMI, the results demonstrated that married participants compared with unmarried participants had a significantly higher BMI. This held true for both men and women. Moreover, relative to participants who had lived in the US 5 years or less, those who had lived in the US for 16 years or longer had a significantly higher BMI. In contrast, respondents who were more acculturated than those who were less acculturated, assessed by two categorical variables regarding English language and media usage, had a significantly lower BMI (P \ 0.005). Table 2 reports the distribution of various acculturation indicators by BMI status. Chi-square tests showed that a higher proportion of participants who had lived in the US for a longer period of time had a higher weight status (P \ 0.001). In addition, Table 2 shows that 2.43% of the participants were obese while 7.13% were underweight.
Discussion
The study results revealed the following major findings: (1) Chinese Americans had a low BMI and a lower proportion of obese individuals compared with other ethnic groups in the US, as reported in the literature, (2) length of residence in the US was positively correlated with BMI status, (3) acculturation, assessed by language and media usage, was inversely associated with BMI, and (4) married versus unmarried respondents had a higher BMI.
In a recent study that included a nationally representative sample of immigrants living in the US, foreign-born Asians were found to have the lowest overweight (25%) and obesity (7%) rates [3] . Lauderdale and colleagues using national data on Asian Americans found that Chinese Americans compared with Japanese, Filipino, or Indian Americans had the lowest BMI values [8] . Furthermore, the results from this study revealed that 21% of individuals were overweight and 2% were obese, which is strikingly similar to results from a recent nationally representative There are several possible explanations as to why this Chinese American population seems to be able to prevent weight gain while residing in the US. First, the traditional Chinese diet is high in fruits and vegetables and low in fats. Prior literature has shown that Chinese adults, after immigrating to the US, may have adopted Western-eating habits while maintaining their Chinese dietary habits [17] . Indeed, one study has shown that Chinese Americans have retained some core traditional foods such as grains, fruits, and vegetables, but have also incorporated some ''typical'' American foods such as dairy products [18] . As a result, they were able to keep eating relatively healthy foods and maintain their weight. Second, the study participants were recruited from a large urban area, New York City, that may offer several advantages for healthy eating and weight maintenance, including (1) easy access to a variety of healthy foods, (2) greater availability of foods that they used to consume in their home counties, and (3) more opportunities for physical activity, such as walking [19] .
Prior studies have shown that adopting US norms and culture could lead to large increases in body weight status among immigrants [20, 21] . Recent data from focus groups exploring the beliefs and attitudes of Chinese Americans concerning obesity risk and its prevention found that although participants viewed traditional Chinese cuisine as healthier, they still consumed less traditional foods as they became more accustomed to the American lifestyle [11] . In addition, physical and social environmental factors such as the proliferation of fast food restaurants, larger portions of food served in restaurants, and pressure from peers to eat unhealthy foods, such as french fries, were reported to be major causes of obesity in Chinese Americans [11] . Elucidating the mechanisms that traditional Chinese cultural beliefs and practices provide as a buffer against becoming overweight and/or obese is greatly needed [5] . It has been shown that the longer an immigrant resides in the US, the greater the risk of becoming overweight and/ or obese [6-9, 20, 22] . It has been suggested that the association between length of residence and the high risk of obesity may be in part due to the adoption of unhealthy behaviors, such as poor dietary patterns and a sedentary lifestyle that is more typical of the host country [23] . Results from this study, despite the observed low overweight and obesity rates, also support this association and are in agreement with findings from other studies that include Asian American immigrants [6, 8] . These results strongly suggest that length of residence is a key contributing factor to becoming overweight and obese among immigrant populations in the US.
Prior literature has indicated that acculturation to the US environment over time may lead to an increase in weight status [24] [25] [26] . The current study, on the contrary, showed an inverse association between BMI and acculturation. This may be due to the way acculturation was defined: two categorical variables regarding English language and media use [13] . The use of English language and media may be an indicator of higher educational attainment and socio-economic status (SES), both of which have been associated with a lower body weight [27] [28] [29] . More research on appropriate acculturation measures is needed.
Finally, researchers have long documented the protective nature of marriage on health status. For example, Gove [30] argues that the reported better health status among married individuals can, in part, be attributed to the psychosocial benefits of marriage. Prior literature has indeed shown that married compared with unmarried individuals are generally happier and report good health status [31, 32] . However, the current study reported that being married is associated with significantly higher weight status. The protective effects of marriage in terms of weight management among immigrants who are generally not overweight or obese deserve further investigation.
In conclusion, this study showed low proportions of Chinese Americans who are overweight or obese at present; however, with an increasing number of Chinese immigrants and an expected longer duration of residence in the US, the prevalence of overweight and obesity levels may increase in the future. Innovative strategies to help maintain healthy weight status and to prevent individuals from becoming overweight and obese are needed for this population.
